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EREEEE T SuCTION 17 o
L HIEATTNG SYS Tﬂhs . FOROED-ViR AIR
17-01 SCOPL The, work covered by thls sectlon of ‘the Speclflca~
tions consists in furnlshlng all plent, labor, eoLlpment appliances
and materiels not furnished by the Governmenﬁ and in Derforming all
operations in connection with the 1nsta‘1auzon o the forced-warm air
heating sysUems, complete, in strict accordaunce with tiis section,of the
speclflcatlons end the appllccble drawings, and subject to the terms and
conditions of the contracm
17—02 APPLTCABLE SPEGIFICATIONS 3 The follow1ng snec1ficutlons,
standards and publications of the issues listed below but referred +o
thexeafter by basic designations only, form a paru of thls spoo¢1lcat10n5°
"ls'.; "-*é;_ Fedoral Spociflcatlans-
- T _—'Iﬂ{-,B-_-é’?lc , "Bnck; Tire-Olay
HH-C~451D © Clay; hlro, Ground
7 HE-T-56le  Insulation; J.“errlal Asbestos
">'HH;I~564 ~ Insulationy LLnerﬂlmwool, Block and
RO : Bocrd (¢0¢ hected Surfaces)
H55I-578a ‘Insulaulon, Ve;mlcul;te; Block and
, . ~ Pipe-Covering (Mol dad)
G QaeA359b Muminum-floy” (A1-3) (Aluminum-
R ‘ . Manganese) Plate end Sheet
, _ ; RRPRR a0 8, 4 TN Iron and Stool Shoct Zlnc—Goated
S R . (Galvanlzed) o
QOeS-636 Stoel; Carbon (Loquaraon) Sheets
2 ; and Strlws
':TTe ~5la o Vdrnlsny Asnnclt 7
',  WiVab4 Valvos, Bronéc, Gate, 125— and 150-Pound -

Scroweo ﬁna Iiangcd (for Land USO)

_‘ T WH-T799 X “ublng,;Ooopcr Soariloss (for use with
B ' . : - solder JO“an '

‘GGG;P—351a Plpe—ThTOﬁa», TQOOT (Amerlcan.Notlonal)

“ b, U, S Dopﬂrtwcnt of Commerco Gommcrcza] Standard='

- C875-42 Automatic—Mochani cal-Draft 0il Burners
’ ’ Designed for Domestic Installations
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¢. National Assocletion of Fan lanufacturcrs, Inc, Bullotin:

Nr, 110 Standards, Dolinitions, Torms and
Tests Codes for Centrifugal, Axial
and Propeller Fans (1950)

d, National Boord of Fire Underwritors Pamphlets:
Nr, 31 * 'of1,Buging Equipments (1950)
Nr, 90 Mr Conditioning, Wermn Air Heating,

Zir Cooling and Ventllating Systems
(19505 Anondment 1950) N

17-03 GENERAL: Tho contract drawings indiecte the oxtent and gencral
arrongement of the heating systems, If any departurcs from the contract
drawings arc dcemcd nocessery by the Contractor, detcils of such departures
and the reasons therefor shall be submitted as soon as practicable to the
Contracting Officer for approval, No such departurcs shall be made without
the prior written approval of the Contracting Officer, The warm-air heating
installation shall conform to Pamphlet Nr, 90 of the Ivtional Board of
Fire Underwriters,

S 8, Stondard Products: All equipment, velves controls and
material, to be furnished under this spocification shall be the standard
products of approved fmerican "nenufaecturers, lhere two or more units of
the same class of equipment are required, these units shcll be products of
a single wmenufacturer; hovever, the component parts of the systems neced
not be the products of the same manufacturer,

b, Material and Ecuipment Sciedule: Within 45 days after the
date of award of contrect ong bofore purchase of any metericl or equipment,
a complcte schedule of the Controctor-furnished material end cquipment
proposed for installetion shall be submitted for the approval of the Con-
tracting Officer, The schedulo shall include cotalogs, performence data,
cuts, control dicgroms, drovings, and eny such other descriptive data as
may be required by the Contracting Officer, In the event any items of

atericls of equipment contoined in the schedule fcill to comply with the
specification requirements, such items may be rejected,

¢, Options of the Government: If the Contrector feils to submit
for approval within thc spoeificd timo or any authorized extension thereof,
8 1list of matericls, fixtwss cnd equipnent in cccordance with the pre-
coeding porogreph, the Contracting Officer nay seleet a complote linc of
motericls, fixtures ond cquipniont, The seloction made by the Contracting
Officor shell be final and binding 2nd tho items shall be furnishod and
installcd by the Contractor without chango in the contract price or timc of
completion,

17-04 MATERILLS AND EQUIPMENT: Tho following matericls and cquip-
ment shall conform to the respective specificotions and othor require~
ments speeificd below:
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MQQ—I~716, closs DL,

Alumlnum Shents. Fodoyel Spocificotion QQeA~359,  quortii-

hord condltlon S v C T e e R e

bf.’ ,Asisha;w Véi'?nish“ | Egaomifsgocificau ox{ TI-V-51,

e GODD@T TUblng' Federal Spociflcutlon UM.T_7/9, tvpo K

e

d. Elcctr10°l hotorluls and Apleanccs" UQCTLICAL WORK'

- L¥ERTOL, of thcsc spccificctuons

Ty gmgg_l_gk- Fodornl Spocific"tlon m 13.6’71 low-haat
duty, _ . S _

|2 Fizo Olays Fodorel Spocificr tion 1:0;451, ‘claés c.

gl 6o 1v€1r}1 od Iron or Stcﬂ Shoots: Todcfﬁl 51550{5?".“1‘?“ |

'y Gate. Valvos Fodorz:l Sﬂocli‘icntlon Jf,.v.54, clgss 1,

S ;§§ngigon' hlncrnl-WOOl bOQrd or bWOGks‘conformJng to
Federal Spoclficutlon HI-1-564, class A, veriticulite bloolks conforming .
to Federal Specificetion HH-I-575; type IV, or asbestos bloclk confovmlng ‘
to Federal Spoclflc tion HH-I-503, type I W e i

-.;],° Mcchanlcal bquipnont° AdL 1tcwo of mcchqnlcal eoulpncnt

shell be of the bost quality normally used. for the purpose in good 'comer-
cial practice and shall be the products of approved reputable Amc¢ricen
manufacturers, Bach major component of equipment shell heve the nanu-
facturer's name, aodress end catalog nnmbor on a name plate sccurcly af-
fixed in a conspicuous place, *The namo: plateof distributing agent
only will mot be acceptable, Dclts, pulloys, chains, gears, couplings,
projecting set sex rews, keys end other rotating parts located so that -
any person may come-.in: ClOpO pro: 1m1ty thoreto shall be fulJy onclosed
or pfOperiy guardod e : : Lo e

2

>w;”l§; Pipe Fltt’hpS’ ﬂedcral Svecﬂxlcctlon JU—P~521 _class as
required 40 match adjacent p]plng. : o S

}‘.‘."’:

_ 1. Steel PlQ_' Fodoral Spec:;;catlon WU;PLAOé, type I
class A, coutlng as hc cinafter spOlelOd

v Nt

. Qplonsv Fodcrﬁ] Soeclzlcauldn'WH;bL§31,Q¢1595{éé’requirod
to match adwacont pip4ng R _ .' j o ',ﬁgi_;i"’ R

17—05 MKHﬁQf HIP°\ Ec41wmonu shﬂ¢7 he 1nstajlco 1n accordﬁnce w;th

the rocommendations of the manufacturer and the. best standard praotlce for

this typc of worlk,

« r""'

fa, PlEO Throads. Pipo threads sha11 conform to thc roquiremonts
‘of choral Speclficctlon GGGhPﬂ351 S LA y
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1706 FORCED VARM ATR FURNACE UNIT:

-

a, General: The furnace shall be ofr4bs-typed, iodicoted up, the
Arbbitpss, of the sizc and copacity not less than that indicated on the
drawings vhen fired with Marino Class I, Dicsel oil, All meterials noccs-
sary for proper assombly shall be furnished with cach furnace, When fur-
nace cesings, blovors, motors and othex parts of equipment arc shippcd
wnassembled, all parts shall have been pade so as to permit ficld assembly
without grinding, drilling or similar work, Ecch furnace shall fit the
space in which it is to be installed so as to allow ample room for main-
tenance, Tho furnaco shall have combustion spaccs designed to withstond
possible oxplosions reswiting from deleycd ignition of the oil, Thc unit
shall bec approved by the Undorwritors! Laboratorics, Inc,, and shall be of
U, S, menufacture,

b, Heoat Exchanger: Heat oxchonger shall have a higher officiency
of hoat trensfor bctwcen tho products of combustion and thc circulatecd air

for heating, The gas passages shall be dosignod to minimize air friction,

‘The hoot cxchenger shell be so constructed so that the warm air for heating -~
w111l not bo subjcct to contaminction with tho products of combustion, The

heat cxchanger shall be designed to allow the metal to cxpand or contract

without causing damage to any part, and shall be constructed of steel and

cast iron of sultablc composition and welght,

¢, Combustion chamber shall be constructed of stecl, cast-iron,
refractory or a combination of these motorials, Low carbon stecl or cast
© iron uscd in the combustion chamber shall be protccted with not less than
2 inches of refractory in arcas wherc flame impingoncnt may occur, The usc
of protccting rofractery is not roquircd for stainlcss stccl, combustion
chambers, unlese surface temperaturos of the stecl cxcceds 90% of the
scoling tomporature (dogroc F). The noccssory Drosstrs rclicf opecnings
ghall be provided to safoguard tuc furnaco against cxplosion damege duc to
dolayed ignition, C

d, Cobinet cncasing of the hoat oxchengor shall be properly -
insulated, and protccted agcinst corrosion by meens of cnanel or other )
sultable heot rosisting protectlve finish, Galvanizcd-iron lincrs forming
1.inch air svaccs will be considered as complyring with the roquircments
for insulctced csbinets, Tho cabincts shall be constructod of shect metal
not lighter than 0,0179 inch (25 gage) in thicknoss, and shall be provided
with suitablc duect conncction openings, N

o, Supply-Fan Unit: Supply-ian units shall be installed at
the roturn side of the furnacc end shall hove o capocity not less than shown
on the drawings, The fan unit shall be cneascd in ¢ rigid housing designed
to contcin both fan ond filters, The stotie pressurc indicated on the
drowings for the fan shall be considorcd as ropresenting the pressurc loss
through the ductwork only, and shali be inercascd adeguately to conmpensatc
for the loss through the furnace ond filtors, Fan sholl be rated and con-
structed in accordence with Bullcetin Nr, 110 of the Notional Assoclation
of Fan lionufacturcrs, Inc, The fon shell be mounted on approved sound-
chsorbing foundetion pads, end shall be precticoIy noiscless in operation,
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Thp-Contxac;Qf(51q1Lksubmit*pfinﬁpd ettolog ovidenco showing that tho fan
capacity and-spood. is cortifiod'fbr’qbigﬁlbperaiiOp.; Tipeller wheels fshall
boe the mul ticbledo. type, hoovily ang rigidly constructed, Bach wheel  ghall
be supported by two bearings, and sholl bo accurately balaaséd both stati.
cally and dynemicaelly, Fans may be elther directly or indirectlymconnected
to the driving electric motors, V-helt drives shall be designed for at
least'50—percgpt overload capacityy énd shall bhe provided with convenient
means'df_tightpning or.replaconent, Elcetric motors shall be an open . type,
suiteble for the aveilable electric service, &nd provided with thermale
overload protection, - Notors shall conform to the requircments of the section
on FLECTRICAL. WORK: INTERIOR, of theso specificetions, e

S »fj”fgggigﬁégégﬁé . Throw-away—type air £iltors 2 inches thick:
shall;bc*installpd@; Sonvenicnt meens of roplacing tho air filters in the

installaﬁiOnféonditions shown on ‘tho drawirss shall be provided, .

17-07 * OIL-~BURN NG EQUIPMENT s Oil-burning equiprient shall include tHe
oil burn¢r,.motpr,.@gn%tion,equipmcnt;-controls, oll-storage tank, oil pipe
and "fittings, "and a;;;othgrrdtoMéTnocessary'for the complete installetion of
a fully autombtioc oil-burning hoating systom, All fuel-oil-burning cquip-
ment. shall be approved by the Underwriters! Laboratopics,.lnc,, and shall
be installed in aecordance vith Pamphlet ¥r, 31 of thc National Board of
Firc Underwritors,. T L . o

, .o .8, 041 Burnor:. 0il burncr shall conform to the requiraments of
United Statcs Deparimont of': Conmerce Cormereisl Standerd 0575-42 when within
the' scope therdor, The '0il burner 'shall be ofuthaabjpolnatedicntion dypes s
suitablo for handling Marine Class I Diescl oil without prohcating.’-Tho~
burnor shall be qudct in operatior, end shall operatg with a balenced fleme
80 as not to localize hent in eny-part of the corbustion chember, . The burder.

. 8iall be capable of completely atomizing and effectively mixing the oil with
the air so as to insure complete combustion,  The air admitted shall be:of
sufficient quantity for coitplete combustion, but not or such quantity as to

produce an undue percentage of excess air with the atiendant high stack loes,
The burner shall be designed for use of Marine Class I Diesel Fuel 0il,. .=

... b, Motor: The oil-burnep rotor shall be totally encloscd. and
shall be provided vith thermel-overload protection, The motor shall swit
the’ characteristics of the available electric sorvice and shall conform to

- the: requirenents of the section on ELECTRICAL WORK: INTERIOR, of these spe-
cifications, The motor shall-have*éufficignt,capaéity te operate the oil
pump and fen so as to develop 100 percentof the specifiad furnace rating,”

.. .6, Automatic Draft ] Rogulator: Automatic droft regulator-shall -
be installed in the gide of tho smoke pipe, The rogulator shall consist wf .
& weighted and bolanced damper of proper size ‘for the furnace capacity, Tho
demper shall.opcn or close automatically as the chimpoy draft varics, so ag
to maintain a constont dreft at the furnace outlet, - v :

PR
v
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d, O0il Pipc end M toingst  OLL 75?1323311@?,9%80%?‘88%;2@@&1-
é2. , copper tubing and shall Dbe installed 48 accordance with the appli-
“cable requircpents of tho scction on 11 Pinler and-dndergeound Tamks =
ParcOibidtongges tFrobésitie adndnibssiatl fhettabvaplged shas it veguahb

imgnard,

17.0% CONTROLS: Controls for the fyrmace sholl consist of a room
thormostet, a conbination high- and low=limit bonnet thcrmostat, and a
gtack switch, The room thormostet shell start or stop the o1l burncr
awtomatically as thc room tomsorafurc raspéetively £alls bclow or riscs
above the predetermined point, The high-linit bonnet thHermostct shall
be arronged to take control from thc room thermostoet and shut off the oil
burncr vhenever the bonnet tcuperaturc rises above the pre-dctermined
high limit, The low-1imit bonnet thermostat, sot at approximctcly 90
degrecs F,, sholl be arranged to causc the supply fon to start and run
continuously whenever the bonnet tempercoturc is above the prc--determincd
point, Provision shall be made for swimer ventilation through manual
opcration of thc circulating fon by a swltch connocted 'in parcllel with
tho bonnod thormostat. A dclaycd-action stock switch or cquivalent do-
vicc shall be installed to shul off the oil burner avtomatically in casc
the oil fails to ignite on starting, ‘

. , s, Bonnct Thormostats: Bonnet thermostats shall be an clce-
tric typc end shall be suitable for opcration in conjunction vith the
supply fen and hoit.rogulating devices, Bonnod thermostats shall be de-
signcd with an approximeto high~1imlt rangc of fram 100 decgrcees F, to 250
dogrecs F, with an approximato difforeontial of 25 degrecs F,, and vith an
approximate low-limit (fan) renge of 50 degrces F, to 200 degrecs F, with
& differcntial of approximatoly 25 degrecs F, The thermostats may be
combincd as onc instrument, Thermostats sholl be provided with mcens of
locking thc scttings, Eech thermostat ehall be equipped with a flange
~or othor device to provido a space of not lecss than 1 inch betwecn the
sheet motal of tho bonnet and the thermostat housing containing the
clcetrical ewitches, -

. b, Room Thermostats: Unless othcrwisc shown room thermostats
shall be tho lock-shicid typc cquipped with thcrmomotors, Thermos tats

ghall be designed to operatc on not morc than a 3 dogrec F, diffcrential
over a temperaturc range of approximatcly 55 dogrces F, to 85 dogrecos F, and

ghall be sot to maintain a room tomperaturc of approximatoly 70 dogrees F,

17.09 SMOKE STACK AND ‘CONNECTION: Smole stacks shall be constructed
in accordance with details on the drawings and shall be provided with sup-
ports as shown therein, The furnace shall be connected to the stack or
flue by means of smolke conncction constructed of black iron or stecl shects
pot less than ,0596 inch in thickness (15 gege), Sultable cleanouts shall
be provided which will permit cleaning the entire smoke conncetion without
dismantling, )

17-06
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o wf 17-10 PLE IBLE GONILCLiON-_ lex1ble flrop "00f comnections of
f'asbostos or glass fabrice, fo prcvont the “tronsmission of vibration through

= tno ducts to the rooms, shall be instolled on the supply side of the heat

ﬂ,oxch“nger, aoprox1mauelv whore shown on -the drawings, or as dirccted by
. the .Contracting Officer, . Cloth used for flexible comncgtions shell bo of

1"proper ‘weight and sﬁrcngtn for the scrvice roquirod and shall bo proporlj

o fbr the héating of tho DulLO~nP shall be-erceted in

, f17lod to be rendored relatively airtlght _ e

17—11 DUCTUORK-‘ Shoot-motal duct worL 1ncic too on tho' drawings,

a first-closs work-

- menlike menncr, and shall be approved by the Oontractlng Officor. -Ducts,
~unless otherwisc approved, shall bo truo to the dimensions indiccted on

- ¢ the drawings and stroight and smooth on the inside, with noatly finished

"jo&nt». The dugts shall be soctirely enchored to the Jbuilding in the
monner shown on the drewings and shall be so instelloed as to be completely
free from vibration under all conditions -of opbration, The ducts shall be
properly braced and rcinforced with stecol angles ox othor structvrsel mome
~bors spoced not mord than 60 inchdg on centors, Santrols end duchurns
“ghall be installcd as indiected, Slip Joints ‘shall be mado-in the dirce-
tion of flow, ond unloss othervise indicatad on tho plons, clbows. ghall
have a contor~line radivs not loss than onc and ono-helf times the width
of -the duct, .The sheot metal used shall be gexvanlzod iron or stecel, or
, .alumlnum Tho thiclmess of, the shoct metal sizo and spacing.of the stif—
--foners. used shall conform to table I and II, unloss othurw1so 1nd1catcd
on the drawzngs.l G : Lt v~+ SR

T
&)

L TABLE I. domwnts Lnd wages for auct motal .

L

‘Whighu of Galvanizcd ‘Thicknecss

Longcst dlmon51on of r@ctandu, r galvanizod stocl shoet  of alumi-
ducts or diamoter of round stocl (pounds ‘gage number - num sheet
, ducts 1nchos)_,.ﬂ R ‘Por gquore -~ (dnchoes).
R e foot) N f
,Up £0 12 momn Lm0 o625 - v 26 10,025
Over 12 to 30 ‘ sprmemminem Ly 1509 RL 0,032
»Ovor 30 to A&v — T, AOéh S22 - 0,040

g Ap‘proved‘ Fdr:ReIeé'sé 2001/04/09 :
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TABLE II - Stiffconors for ducts

Surfoace width or height Stecl angle Stif- Center Weight of engle

of ducts (inches) - forners sizo ' spacing (pounds per foot
_ ' iinchgs) - {inchos) before gelvanizing)
Up to 24 " Mot roquired -

:(Cross broken panols or A
2 welghts hcavicr Ducts) '
Over 24 t0 48 memmeemmen 1 X1 X 1/8 e 48 10 60 cmameem 0.80

——

17.12 AIR OUTLETS: Outlets shall be the products of Tuttle and, Bailey
or approvad ejual. : : -
a, Grilles: Grillos shall bc constructed of shcet motal of
approved composition and weight and sholl have dimensions end net free arcas
as indicated on the drowings, ‘ —~

] b, Registors: Rogisters shall be of the types noted on the
draving, of sturdy construction with adjustablc verticol ond horizontal
voancs for double deflcetion and multi-shutter demper os indicoted on the
dravings,

17-13 DAMPERS: Splittor dompers shall be constructcd of galvanized
iron or stecl sheots onc goge hecvicr than the ducts in which they are
instclled, conforming to Table I, Dompers sholl be provided with approved
beerings at both onds of the shofts, Dompers shell be closc-fitting and
shall be provided with adjustment qundrents and locking devices, Supply
volume dempers shall be as required to ostoblish systom balarce end as
shown on the drawings, Dampers shcll be so designed os to offer a minimum
of rosistonec to the flow of zir,

17-1, TISULATION: Excopt when insulated ot factory, the furnace shall
be insulotced with l-inch thicknoss of asbostos ailr coll or thermally cquiv-
alont thicknoss of othor suitable insulation approved by the Contracting
Officer, Tho insulation sholl bc sccurcly held in place in a2 menncr approved
by the Contracting Officer, If wirc is omployed for this purposc, suitoble
provisions shall be mede to prevent the wiro from cutting through thc insu~
lotion at tho cormers of the ducts, The bonnot, plonum and supply duct in
tho furnace room shall be insuloted as herein speeified, All Joints in the
insvlotion shall be neotly f£illed with an insulcting ccment opproved by the
Controcting Officcr, Ducts above coeilipg and ohtor similar spacss shall ba
insualtod in ths: same manners

17.15 ELECTRICAL WORK: All clectricel cquipment ond installation
sholl conform to the appliceblo requiraments of the scctlon on ELECTRICAL

-WORK, INTERIOR, of thesc spccifications,

17-08
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: 7~+6 Phl:m‘Du" Ferrous metal work not specified elsewhere to recelve
'flnlSh palntlng shall be thoroughly clesned end given one coat of asphalt
 wagnish, Ferrous metal specified to receive finish painting shall be primed
ss sbecified on the section on PAINTING, PROTECTIVE ON METAL, and will be as

Je01fled in uho SGCulOH on FTIJ’IFG, GULERAL of th 1088 spoczflcatlons.
17-17 TOOI . M upc01a1 tools necesscxty for Hhe proper operatisn
and maintensnce of the heating oou1pmenu shell Be furnished for maintcnance
and installed in the heater room in & menncr approved by the Contracting
ffiecy, Smoke-pipe end flue pase cleancrs shell be provided, Wronches
shall_Lg_installed in herdwood containers. : :

1718 OPE;AETON LD MATHTENINCE TISTRUCTIONS: Printed instructions
covering the operation and maintenance of cech item of cquipmont shall be
posted- at locations designated Ly the Contracting Officer, Upon comple~
“tion of the w01P, and at a tinme dOS“gﬂath by the Contracblng Offlcer,
the services of a competont enginccr shall Be provided for a pcriod of
not lcss than 3 daysto instruct a represcntative of tho CGovernment in tho
operatlon qnd mavntonancc or the heating systoms,

, l7—lq TESTS:  Upon complotlon end prior to acceptance of the ine
rsta1*atlon, the Contractor shall subjcct the heating systam to such
opérating tosts to properly dcmostrate sotisfactory fmetional cnd
" opcrating officicney of the werm air furncceo, duct systom ond automatic
controls, Opcrating tests shall cover a noriod of not lcss than 6 hours
for cach systom, and all tcsts shall bo conducted at such times ag the
. ;Contracblng Officer may dircet, All instruments, facilitics end labor
' roguired to properly conduct uho tests sheall be provided by the Contractor
&t no additional cost to the Govcrnnonn, and all fucl, wator and clcc—
trlclty rogulrca will be furnishod by tho Govprnmcnt :

1709
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